Background: Teacher-led oral health education is equally effective in improving the oral health knowledge and oral hygiene status of adolescents as dentist-led and peer-led strategies. Aim: The aim was to determine periodontal disease awareness and knowledge among Nigerian primary school teachers. Subjects and Methods: This cross-sectional study was conducted among primary school teachers in Edo State, Nigeria. A self-administered questionnaire which elicited information on demography, awareness of the periodontal disease and source of information, knowledge of etiology, and symptoms of the periodontal disease, was the data collection tool.. The test of association was done using either Chi-square or Fisher's exact statistics. P value was set at 0.05 for significance level. Results: Out of 180 teachers recruited from seven public primary schools in Benin City, Edo State, Nigeria, 151 of them fully participated by filling the study questionnaires giving a 83.9% (151/180) response rate. The majority 74.2% (112/151) of the participants reported having heard of the periodontal disease and the leading source of information was television. A total of 29.8% (45/151) of participants considered periodontal disease as the main cause of tooth loss among adult Nigerian. Only 12.6% (19/151) of the participants knew dental plaque as soft debris on teeth and 29.1% (44/151) attested that plaque can cause periodontal disease. The majority of the participants were not aware of age 81.5% (123/151) and gender 96.7% (146/151) predisposition to periodontal disease. The perceived manifestations of the periodontal disease reported by were mainly gum bleeding 35.1% (53/151) and swollen gum 20.5% (31/151). A total of 70.2% (106/151) of the participants considered periodontal disease as a preventable disease and about half 49.0% (74/151) of the participants considered daily mouth cleaning as the best preventive method. The majority 95.4% (144/151) of the participants expressed interest in learning about the periodontal disease and the most preferred methods were workshops and lectures. Conclusion: A significant proportion of the participants heard about periodontal disease from nondental clinic sources. There existed a poor awareness of etiology, age and gender predispositions, manifestation, complications, and the preventable nature of periodontal disease among the participants. However, the majority of them indicated interest in learning about periodontal disease which should be utilized in optimizing their knowledge.
Introduction
Periodontal disease is any disease that affects one or more components of the periodontium which includes gingiva, periodontal ligament, cementum, and alveolar bone. [1, 2] Periodontal disease as a chronic disease is a growing burden to people, healthcare systems, and societies across the world. [3] It constitutes one of the major global oral health burdens and it is a significant cause of tooth loss, representing full and partial edentulism in 5-20% of the adult population worldwide. [4] Periodontal disease is highly prevalent and a costly to treat condition that impacts on quality of life. [3] Periodontal disease which manifests as gingival bleeding, swelling, food packing, pains, irritations, and discomfort, can affect any individual irrespective of age, gender, race, and place of residence to a variable extent and severity. It is known to be the more common and more severe in older individual especially those over 40 years, males, Negroid race, rural dwellers and residents of developing countries. [5, 6] The World Health Organization reported that most children and adolescents exhibit signs of mild periodontal disease in the form of gingivitis, while 5-20% of adult populations experience severe periodontal disease in the form of severe periodontitis. [4] The main etiological agent of periodontal disease is plaque, which is a biofilm that contains dominantly microorganisms. These organisms directly through the release of toxins, enzymes and toxic metabolic product and indirectly through complement activation and hypersensitivity reaction cause periodontal disease. However, periodontal disease will only occur when the balance between the host resistance and the etiological agents has been disrupted. The principal risk factors for the periodontal disease are poor diet and nutrition, obesity, physical inactivity, tobacco use, excessive use of alcohol and psychosocial stress, insufficient personal/oral hygiene, and general health. [7] [8] [9] These factors act either through one or combination of mechanism to decrease host defense or increase the accumulation or effect of the etiological agent. These environmental factors in combination with genetics have been identified to influence the susceptibility and predisposition to periodontal disease. [10] The removal of plaque and plaque retentive factors which can be achieved by proper oral self-care and dental visit, are considered the most effective preventive measure. The clinical care and chairside prevention are considered both unaffordable and inappropriate for the control of periodontal diseases in many parts of the developing world. [3] Public health measures through the effective collaboration of stakeholders in oral and periodontal health with a focus on the underlying determinants of periodontal diseases is expected to achieve sustainable improvements in oral health. [3] The school system is considered a major stakeholder in preventive oral health because of the tremendous supportive capacity of schools on health programs. Education plays a pivotal role in shaping the lives of children and young adults and schools has proven effective in helping young people learn positive and healthy models of behavior. The opportunity of teacher to instruct all children, uniquely position them in an advantageous way in preventive healthcare delivery. The role of teachers in oral health education, which is a veritable tool in preventing oral disease, can only be harnessed if they are properly trained. Haleem et al. [11] reported that dentist-led, teacher-led, and peer-led strategies of oral health education are equally effective in improving the oral health knowledge and oral hygiene status of adolescents. The outcome of school health programs depend on the teachers as active participation of teachers contribute to the successful implementation of oral health education program, [12] while limited instructions on dental health education among teachers or nonmotivated teachers result in unsuccessful oral health education programs. [13, 14] The baseline information is necessary to develop effective training for primary school teachers. Hence, the objective of the study was to determine the baseline periodontal disease awareness and knowledge of Nigerian primary school teachers.
Subjects and Methods
This cross-sectional study was conducted among the public primary school teachers in Benin City, Edo State, Nigeria. The participants in this study were selected using multistage sampling technique and care was taken to avoid selection bias.The tool for data collection was a self-developed, validated, self-administered questionnaire. The questionnaire for the study was developed by the researchers and validated by Periodontologists. The developed questionnaire was pretested among 20 teachers not included in the study and comprised questions on awareness of periodontal disease and sources of information, symptoms of periodontal disease, age, and gender predispositions to periodontal disease, preventable nature of periodontal disease, interest in learning more, and their preferred mode of learning about periodontal disease. Informed consent was obtained from the participants. Participation in the study was voluntary and no incentive was offered. Anonymity was guaranteed the participants and they were encouraged to attempt all questions. The protocol for this study was reviewed and approval granted by the University of Benin Teaching Hospital Ethics and Research Committee. The data were subjected to descriptive statistics in the form of frequencies, cross tabulation, and percentages using Statistical Package of the Social Sciences version 17.0 (Chicago, IL, USA). The demographic characteristics in term of age was categorized into ≤40 years and >40 years, religion as Christianity and non-Christianity (Islam and African Traditional Religion), qualification as less than degree (National Certificate of Education), and greater than or equal to degree (Bachelor Degree, Higher National Diploma, Master's Degree, and Doctor of Philosophy) class taught as senior and junior, years of experience as ≤10 years and >10 years. The periodontal awareness was considered as dependent variable while demographic characteristics were considered as an independent variable. The test of association was done using either Chi-square or Fisher's exact statistics where applicable. P value was set at 0.05 for significance level.
Results
Out of 180 teachers recruited from seven public primary schools in Benin City, Edo State, Nigeria, 151 of them fully participated by filling the study questionnaire giving an 83.9% (151/180) response rate.
Demographic characteristics
The majority of the participants were >40 years old, females, Christians worked for more than 10 years, had teaching qualifications less than a degree and taught junior primary class [ Table 1 ].
Periodontal disease awareness
A total of 112 (74.2%) of the participants reported awareness of the periodontal disease. The class taught was significantly associated with periodontal disease awareness (P = 0.01) [ Table 2 ].
Sources of information on periodontal disease
The main sources of information on periodontal disease were television 33.9% (38/151), friends 16.1% (18/151), school 16.1% (18/151), radio 15.2% (17/151), and dental clinic 10.7% (12/151) [ Figure 1 ].
Awareness of causes of tooth loss among adults
Of the participant, 29.8% (45/151) of them considered periodontal disease as the main cause of tooth loss among adults in Nigeria. The other major reported causes of tooth loss among the participants were dental caries 31.8% (48/151) and ageing 19.2% (29/151). There was a significant association between gender (P < 0.01), qualification (P = 0.02), and awareness of the most common causes of tooth loss among adults [ Table 3 ].
Awareness of meaning of dental plaque and its consequences
Only 12.6% (19/151) of the participants knew dental plaque as soft debris on teeth. Less than one-third (29.1%) of the participants attested that plaque can cause periodontal disease while others reported it can dental caries 12.6% (19/151) and teeth staining 10.6% (16/151) [ Table 4 ]. Tables 5 and 6 show that the majority of the participants were not aware of age and gender predispositions to periodontal disease.
Awareness of age and gender predisposition to periodontal disease

Awareness of symptoms of periodontal disease
The perceived manifestations of periodontal disease among participants reported were gum bleeding 35.1% (53/151), swollen gum 20.5% (31/151), painful gum 13.2% (20/151), and hole on the tooth 12.6% (19/151) [ Figure 2 ].
Awareness of preventable nature of periodontal disease
A total of 70.2% (106/151) of the participants considered periodontal disease as a preventable disease [ Table 7 ].
Best preventive method of periodontal disease
About half 49.0% (74/151) of the participants considered daily mouth cleaning as the best preventive method, while 7.9% (12/151) considered regular vitamin ingestion 
Interest in learning and most preferred method of learning about periodontal disease
The majority 95.4% (144/151) of the participants expressed interest in learning about the periodontal disease. The most preferred methods in learning about periodontal disease in descending order were workshops, lectures, pamphlets, conferences, posters, and E-mail [ Table 8 ].
Discussion
Periodontal disease is a major public oral health problem that impairs mastication, speech, esthetics, and oral health-related quality of life. The maintenance of periodontal health requires an informed public as well as self-awareness of the disease to motivate the sufferer into play role in the prevention and control of the disease through self-care and professional assistance. [15] It has been stated that periodontal disease awareness of the general public is strategically important because patients are more likely to seek professional treatment for the periodontal disease when they are aware of its existence. [16] In this study, 74.2% of the participants reported that they heard of the periodontal disease. The sources of information were varied with electronic media, specifically television indicated as the prevalent source of health information. The peripheral nature of the information gained from this source reemphasizes the role of healthcare provider in reinforcing correct information and clarifying the erroneous beliefs. It has been stated that information on health are well ingrained if received with reinforcement.
[17] Although Savage [18] advocated the use of the mass media such as electronic media to promote periodontal health awareness, previous study revealed low positive preventive behavioral change despite high recall of oral health message from television campaign. [19] In comparison with a study in China, teachers' oral health information were also from many sources but dentists constituted the majority. [20] The participants who taught senior primary school children reported significantly higher periodontal disease awareness in this study. This is based on the fact that teachers who teach senior primary school have higher qualifications and may have heard about periodontal disease from the schools they attended, newspaper, magazine, and journal which also serve as valuable sources of oral health information. Periodontal disease as a component of chronic disease burden is said to be accelerating globally, advancing across all regions, and pervading all socioeconomic classes. [8] Although, periodontal disease can affect any individual, it is known to be predominant in certain age and gender. The majority of the participants were not aware of age and gender predilection of periodontal disease. The stated significant risk factors for periodontal diseases in developing countries are age, sex, education, rural residence, plaque, and calculus. [21] Periodontal disease constitute the leading and sometimes second most common cause of tooth loss in studies in the literature. [22] [23] [24] [25] A total of 29.8% of participants considered periodontal disease as the main cause of tooth loss among adult Nigerians in this study. The awareness of periodontal disease as the most common cause of tooth loss among adults was significantly higher in males than females. However, participants with first degree or higher qualifications indicated dental caries and ageing as the more common causes of tooth loss among adult Nigerians than periodontal disease. The erroneous belief of tooth loss with ageing which is dominant in many developing countries and the increasing prevalence of dental caries may have influenced such awareness of the participants with first degree or higher qualifications.
Only a few (12.6%) of the participants knew dental plaque as soft debris on teeth. Likewise, the majority of adults in studies incorrectly defined the meaning of dental plaque, did not know the harmful effect of plaque and its role in the etiology of gingival disease. [26, 27] A minority expressed knowledge or ability to identify dental plaque (16.4%) and its harmful effects (22.5%). [28] In this study also, 29.1% attested that plaque can cause periodontal disease and dental caries (12.6%). This contrasted with findings of a study among Japanese junior high school students who accorded dental caries (48%), a higher implication of dental plaque than periodontal disease (31%). [29] Obviously, dental caries being of higher prevalence than periodontal diseases among the young may be the explanation.
Globally, gingival bleeding is the most prevalent sign of periodontal disease, whereas the presence of deep periodontal pockets varies from 10% to 15% in adult populations. [7, 8] Gingival bleeding and enlargement were the two most common manifestations of periodontal disease that participants were aware of Taani [26] and Alwaeli and Al-Jundi [28] reported awareness of gingival bleeding as indication of the presence of periodontal disease in a significant proportion of Jordanians (60.8-88.0%). Gingival bleeding is the earliest and the most common manifestation of the periodontal disease, but has been erroneously believed to be normal in a report among Nigerians. [30] In general, Finns failed to realize that gingival bleeding is a symptom of gingival inflammation but this was about four decades ago. [31] Gingival enlargement is a prominent manifestation of periodontal diseases and was noted as the second most common presentation of periodontal disease among the participants. Unfortunately, about one in every eight participants indicated 'hole on the tooth' as a manifestation of periodontal disease. Hole on the tooth is one of the known manifestations of dental caries, but food packing related to periodontal pocket has been referred to as hole on the tooth by patients and that may be the reason for this erroneous consideration of 'hole on the tooth' as a manifestation of periodontal disease. In a study on conceptions among the general public in Finland regarding the etiology and prevention of periodontal disorders, 62%, 61%, and 45% of them reported tender gingiva, gingival bleeding, and loosening of the teeth correctly as symptoms of periodontal disorders, respectively. [32] Chronic inflammatory periodontal diseases are universal, but the profession know it is possible to prevent, manage, and control almost all of these diseases. [15] Oral self-care practices have proven to be an effective preventive measure at the individual level for maintaining good oral health as a part of general health. Brushing and flossing are correlated with better periodontal health. [33] A total of 70.2% of the participants considered periodontal disease as a preventable disease and about half (49.0%) of the participants reported daily mouth cleaning as the best preventive method. This awareness of the preventable nature of periodontal diseases was similarly reported in other studies (63.4-73%). [26, 27] The expressed interest in learning about periodontal disease by the majority of the participants is an opportunity that should be tapped by the dental health stakeholders to improve their knowledge, clarify erroneous beliefs and motivate them into committed participation, and involvement in maintenance of the periodontal health of schoolchildren. The most preferred methods of learning about the periodontal disease identified as workshops and lectures should be employed to achieve an optimal result.
The findings of this study may be limited because it was conducted among only public primary school teachers. However, it has noted that public primary school teachers are career-oriented and more qualified and, therefore, will stand to benefit from the planned training. Caution should also be exercised in interpreting the findings of this study which was based strictly on self-reporting
Conclusion
A significant proportion of the participants have heard about periodontal disease from nondental clinic sources. There also existed a poor awareness of etiology, age and gender predispositions, manifestation, complications, and its preventable nature. However, the majority of them indicated interest in learning about the periodontal disease which should be utilized in optimizing their knowledge up to the level that they can be involved in the maintenance of periodontal health of school children.
